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P700 Extinction coefficient. The flash induced absorbance difference spectra of P700 and 
TMPD for Galdieria and T.elongatus. Each trace is an average of 3 different scans.  The 
calculation of the extinction coefficient for P700 was based in the redox reaction of P700 with 






























































Oxidized minus reduced spectra of P700. Samples of Galdieria PSI-LHCI and T.elongatus PSI 
were suspended in 20 mM MES (pH 6.4), 100 mM MgSO4 and 0.02 % β-DDM. Each trace is an 















































Fig. S3 and Table S1 





Monoisotopic mass of neutral peptide Mr(calc): 1335.7551 
Ions Score: 56 Expect: 0.043   





Fig. S4 and Table S2 





Monoisotopic mass of neutral peptide Mr(calc): 1495.7347 
Fixed modifications: Carbamidomethyl (C) 
Ions Score: 62  Expect: 0.01   





Fig. S5 and Table S3 




Monoisotopic mass of neutral peptide Mr(calc): 1509.7504 
Fixed modifications: Carbamidomethyl (C) 
Ions Score: 84  Expect: 6.2e-05   




Fig. S6 and Table S4  
MS/MS fragmentation of Lhcr5 peptide (LDESMPGYAGFDPLGFSDKFDVK) by Mascot software 
 
  
Monoisotopic mass of neutral peptide Mr(calc): 2534.1676 
Ions Score: 71 Expect: 0.0012 
Matches (Bold Red): 39/192 fragment ions using 98 most intense peaks 
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Fig. S7  
Representative FDAS for Galdieria PSI-LHCI at 77K.  The first three phases represent energy 
equilibration between the bulk and red-shifted antenna states and within the red-shifted 



































Fig. S8  
Fluorescence decay-associated spectra obtained by time-correlated single photon counting 
(TCSPC) for Galdieria PSI-LHCI.  The two dominant components arise from downhill energy 
transfer (7.6 ps) and trapping by P700 (70 ps).  
 
Materials and methods: 
Fluorescence decay kinetics were also measured using the time-correlated single-photon 
counting (TCSPC) technique. Excitation pulses of 130 fs at 400 nm, operated at 4 MHz were 
obtained from a Ti:S laser coupled to a frequency doubler and pulse selector (Spectra Physics,  
Millennia pumped Tsunami, and pulse selector Model 3980) Fluorescence emission was 
collected at 90° and detected using a double-grating monochromator (Jobin-Yvon, Gemini-180) 
and a microchannel plate photomultiplier tube (Hamamatsu R3809U-50). The polarization of the 
emission was 54.7° relative to that of the excitation. Data acquisition was done using a single 
photon counting card (Becker-Hickl, SPC-830). The IRF had a FWHM of 45 ps, measured from 
the scattering of sample at 400 nm. The excitation power was kept below 100 W to avoid 
singlet-singlet annihilation.  The data was fitted with a sum of exponential decay model globally 
or at a single wavelength using ASUFIT. 
 
Results:  
TCSPC recorded from 650 nm to 780 nm with a 10 nm interval. Four exponential components 
are necessary to fit the decay curves over the entire wavelength region (8 + 1 ps, 60 + 10 ps, 140 
+ 10 ps, and 3.5 + 1 ns). The first two decay components, showing lifetimes of 8 ps and 60 ps, 
dominate the entire wavelength region measured. Their spectral and temporal profiles are very 
similar to those obtained from streak camera measurements. The 8 ps component shows positive 
amplitude at the shorter wavelengths below 710 nm and negative amplitudes at the longer 
wavelengths, and the 60 ps component represents the overall decay of the fluorescence due to 
PSI core trapping. The two long-lived components peaking around 680 nm contribute only a few 
percent of the total fluorescence signal and probably originate from some loosely coupled (140 
ps) and uncoupled (3.5 ns) antenna complexes. These two decay components likely originated 
from the same source as the 400-850 ps component in the room-temperature streak camera 
results but are better resolved in the TCSPC measurement because a higher signal-to-noise ratio 
can be achieved. 
 
 
